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(57) Abstract: A human thioredoxin modification which comprises one of (he following polypeptides: (a) a polypeptide having an 
amino acid sequence derived from the amino acid sequence of SEQ ID NO:2 by alteration or chemical modification of the cysteine 
ON residue al the 35-position; and (b) a polypeptide having an amino acid sequence derived from the amino acid sequence of SEQ ID 
t"**" NO:2 by substitution of the cysteine residue at the 35-position by another amino acid residue, and substitution, deletion, insertion or 
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addition of one or more amino acids at the 32- and 35-positions (preferably at site(s) excluding from the 32- to the 35-positions) in 
the amino acid sequence of SEQ ID NO:2 and having an activity of inducing apoptosis. 
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&$£W tt % (c*5 v vrrt 0 W*j «ttJ5/*fc tt^H &3SH ±oT3 I tigr&ftsna 

5 ^*J*#:fcJ;tV*fctt*IBJ^ ITR 

10 ttBIBIBrtttKiH-*-*. 

fr^m-t^thlS^ 12 kDa ©#*fcfg*>v^jCT?&5 ("Redox regulation 
of cellular activation" Ann. Rev. Immunol. 1997; 15:351-369.) „ ^^V^r^^^V^^. 

£*i/r£7t 0 ^AT^HJ3aSifiL^3IH^F(ADF)«, *38M#fedSHTLV-I lOSgfeb/cT 
Vf<mz.£oTm*k&tlZ> IL-2 ^^flsft#S^^Ur^^|U^U7c:t>OX% 
UF*is>T*3bZ>o mnft^*l'F*i'^te7i?$/l'ffi& J $>, activator protein-1 
20 nuclear factor- K B *^O^Ky^tcKi-5^H^©»JfflI^M®^*!lSr*/tL 
"CV N <5 ("AP-l transcriptional activity is regulated by a direct association between 
thioredoxin and Ref-1" 1997; 94: 3633-3638.) „ th^^M^K^v-^fi p38 

mitogen activating protein kinase (MAPK) ^ apoptosis signal regulating 
kinase-1 (ASK-1) <Di/?1-/l'mm&ftffl'tZ>o 

%7jk-i-z.k&n&Lx%iz&s ^(DfcmmfcteJFWX'&^tco ^ftm^TEx^mm^ 
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®6te N mmm<Dttffimftm(Dmmj}^-i<Dfam&^-f-o m6ic^x, cddpo 

10 teiX^^i/^^&^U CDDPtote^;*^^:^ ju g/mlCD#£3r^U TRX- 
WT fem^M^JrlsV*^, TRX-CS C32S Rtf C35S (D2ffiffi%$C^VTc$C^& 
^^-l^K^iyv, TRX-C35S fc£ C35S ^^^^K^v^^i",, CDDP(-Hd:i3V^ 
ffMf&Wite 4%(TRX-WT), 3%(TRX-CS)£J±;ij£LT TRX-C35S ^^H^if^"^,, £ 
fc, CDDP(+)(3m g/ml) M:}oVvr, *E*ffl«« 5%(TRX-WT), 13%(TRX-CS)tJ*;^LT 

15 TRX-C35S(26%)te5{gftl/ ^2femM-tZ> 0 

rec ( ) fijffi^sl'ffc \y K^r v'ixCC 3 5 S~TRX) 60 fr'fi $ttjn n rec 
(+) {imm^^-WK=¥^^(C35S-TRX)O#ft^r^i- 0 is ±.<D^Wi&mWWm><n 

mm^^^m^-r^mmxm, ®mz c3ss-trx ximm^m^tcm^ia^ 

20 CDDP (3 n g/ml) % \Z&\, >T C35S-TRX &10 » g/ml#;££-fr3^ *&§t»J» 
«10%^22%{C2{gii^nU. CDDP (6 ix g/ml) Tii. C35S-TRX &10 ll g/ml#& 

*^ttlffl««18%^76%^4^ifAn-rS 0 
*7t % C35S-TRX X*imm#hmi,tc.m&\a^ CDDP(3/z g/ml), td&V^C C35S- 

trx %io li g/m.mi££-&z>t. &mmmm*7%^33%\z4. 7i%mmu cddp 

25 (6 m g/ml) T'te, ^^K^^&C^f^lO m g/ml#££-^5i:. *8§t££B»:te2 
3%-> 70% (C 3{§t^Pi--5o 
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(a)sa?ij#-^-2c»T5y^ia^jo 35 fo(o^^i/mm&fa(DT^;mn^ww&titc 
th^i^K^^^^^— K-rs dna x^-^^+s^^hy^^^h^^T-e 

15 /N-T^y^XL#5 DNA l££V=t— K$ttWy-<^K„ 

3. I^T^V ^ *^><D DNA ^>^^T^h— ^^^ft^i-Sfch^^-UK^^V 

(DSH^J#-^-2(DT^/^iH^J<Z) 35 {iOv-^^-r^S^SftjiCDT-^y^S^gm^n, 
20 $^(ei@H^J#-^2©T5y^ia^JcD32^t35^|^<mii!:. £?£L<te32te~35{fc^ 

(2m$m-%r2<DT^;mmm(D 35 {iov-^^^as^^oT^y^s-ettm^nyh 

25 A^.^y^Xt#, a>o N T^H-^BI^tt^-rS^y^^K^-Ki-^DNA 

4. ^3^f2«fe^^^^^^(e:iia^^A/T^5lim^m^^--o 
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7. -Cys-Gly-Pro-A, -Cys-Pro-Tyr-A-, -Cys-Pro-His-A-^fcfi-Cys-Pro-Pro- 

a- (Ai*.cys&>K<D&m(DT%/&&7F-r) -zmztizTs./mm&i&^tt ^mm^rnm. 

8. -Cys-Gly-Pro-A, -Cys-Pro-TyrA-, -Cys-Pro-His-A-^Ttfi-Cys-Pro-Pro- 

9. -Cys-Gly-Pro-A, -Cys-Pro-Tyr-A-. -Cys-Pro-His-A-^fc«-Cys-Pro-Pro- 
A- (AteCys&.t\'<Dfem<DT^/m$:?Fl-) T^^TS/^BB^J^trtfy^/^Kte 

10 (D^^fe 

10. -Cys-Gly-Pro-A. -Cys-Pro-Tyr-A- % -Cys-Pro-His-A-^fcfi-Cys-Pro-Pro- 

a- (Ancys£kft<Dfem<DT^y&$:7jkT) x-mztizT^ymmmzra tf ^y^^nc 

11. -Cys-Gly-Pro-A^ -Cys-Pro-Tyr-A-. -CysHPro-His-A-jfcfcfi-Cys-Pro-Pro- 

12. ife^^^M^^^^^^fc^y^^K-^fe^iox^iif^lEifeo 

20 13. -Cys-Gly-Pro-A, -Cys-Pro-Tyr-A-, -Cys-Pro-His-A-^7bf^:-Cys-Pro-Pro- 

a- (Atecys w^oft toT^t^t) -e^^tv^T^ymis^J^tp^y^^Ki 
^^tt^y^^K^^^b/cig^^^-Ki-s^y^^^^K^^t-Mm^ 

^y-<^K^^#:oMat^feo 

25 14. ^lXf*2(CfB^O^l/K^>V^^#:d^^6^;^Jo 

15. ^ixn2^mm(D^u^>^mm^^mm^io 

16. ^ixf*2{aeife^^^K^^^^^m^^^ij^tf^^jm^#io 

17. ^lX«2{C|5m^^l/K^^^^^^^^CTftllO^^J<bm^ 
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•f"6t><D-e$)oT 1 bJ:<, ^(D^tt^'il^i-Cys-Gly-Pro-Cys-, -Cys-Pro-Tyr-Cys- N - 
Cys-Pro-His-Cys-. -Cys-Pro-Pro-Cys-^ir^V^y'^m^^h'DTim^ 
10 tb^o rtbktf)'*'-^ Stt^'^^gH^J-Cys-Gly-Pro-Cys-Sr^r-rS^y^^K^^^ 

m^x^w-t^f)K wo/xT-t^m mc^-yumm ^itmmir^^ ^-r 

-Cys-Gly-Pro-A, -Cys-Pro-Tyr-A- N -Cys-Pro-His-A-^fcfi-Cys-Pro-Pro-A- (A 
20 {iCys^^O^OT^y^^v-^^^cD^^filii^^-r) T^tLST^ymSH 

±EE,(DTRKmm^>b<DCm^m<D35{^Cys^ H:M<D19m<DTKym(Gly, Ala, 
Met, Ser, The, Lys, Arg, His, Val, Leu, lie, Phe, Tyr, Trp, Pro, Gly, Asp, Gin, Asn) <D 

25 25$L^^^(Dikm£%$WbL.X^ ^^^(D^Or—jV (SH) WiK SRT?^^ 
^l-lS^MXfi^^l-^tKn^^T^^^^l-lS^Ti//^ 
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5 tlT&So 

io ^B^o^uK^^^^fi, tfzjf^mbmm-rz- tizzy, fajf^ifm 
20 ?m£ftnz>tfi<'b\.xtemzmfe£ti~r . mm , umm > m&m , m > m<oo- 

iUfc^O. 01~100mgm^-e&i9. ^t|^U^L--C^-f §#-^CDf«^^*«0. 
001~10mg^-efc§ o 
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Ate, &&mz&^T&C5m%.l£tttt&&¥)mz:, A&ttft3mt>^tr 0 AJbift 

mm&±c£itz>3L&tvxn, m&t&mftmmmmm (Nucleic Acids R es . 10, 6487- 

6500, 1982) tet'&mf&Z-hftX^Ztf, ZtHmfetStlZ>frtfXfef£\,\ mmi^tcT^y 

5 <te 20 TZ/m&ftx-fo*), xm^<n is r^/^rt-efci?, j5fc£?*b<te 10 

^K^©0*LV^JS^^*3V>-C, SE?!l#-5§-2<DT^./^IE?lJ<D 35 t©^T 
10 tt*^i-S^y-<^KS:=—Ki-SDNA(0!|^tt!Ba^J#-^l 1 iciatt© DNA) e> 

mn, r lxSSC.0. 1%SDS,37°C j UmXfoQ, m- *L< J± ro.5xSSC,0. 1%SDS,42°C J s*-c*> 
15 K>, M{-^U<tero.2xSSC,0.1%SDS,65°Cja^-efc5o DNAte35fc«^ 
^nfc^PjO/Ky^^K^— Ki~5 DNA(Mx.f^BB^J#-^-ll{c|5^0 DNA) Hi 
^i«V^|lH4Sr^ri-S„ if5v4BI*lte<tte, 75%£JLL©*BPIte, 0*U<f4 9O%^Ji©*B 
S(-£?l£L<te95%^JiOf@|13te, ^{C99%W±Ot@|^te5:m-ro 

af^^J; ^ 9PS^t^5ri:^SIl-r5 1 b^)T1i/ c ^v^^ N 35{itf> Cys £ Ser t^<o^B.ayr 
T^h-^o^^te^VNL^Ji^^J^te^m^s^^^^^^ttSo 
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~X^OTRXOSer 32 3fc^# (35{4teCys ; IE?iJ#-5rl4) % Ser 32 Ser 3S &^#: (@B?IJ# 
fiP*>s -Cys-Gly-Pro-A. -Cys-Pro-Tyr-A-, -Cys-Pro-His-A-^fc^-Cys-Pro- 

pro^CAtti^fciiiflcmtt^ 

25 tuis^— 9—kL,x* mj&ftx®m^mtemm^^vmm*mA-rz>z.k\ l z&v), 
mmftX'&mm&tow. m^mmm-])^y^t.ftn^v^^h^m<^k^ 

mXh^bo ^(DXo^mm^m^y^k^Xi^ Caspase-1 |Cj:oT#Se<J^-gOWf$ 
tl% human pro-interleukin-1 /3 (pro-IL-1 0 )^®T^£OgB?IJTfc5-AYVHDAP 
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VK- N RIP Caspase-3, -7 t£iHz.&oX%}WfeftS> human poly-ADP-ribose 
polymerase (PARP) <D®mM&<Dm?q-(:fo% - GDEVDGVK- &Wm&tl% 0 

trx m£M*2X*MM&Q£M 

1. ^tfHB9»R4&|*& 

TRX7Ky-<^Mc#^-rS 32 ffiSSiW^W: 35 ffcOS^^T^MEteov ^ SB 

TRX 32 ti/^^SO-ty ^I^Of^fr (TRX-C32S ; !B^J#-§-14) 
©f^t4l^f4 % Tl^l — hDNA£LT-<^— pcDNA3.1 &CfcKTRX cDNA(@E?!!#-J§-l) 

AbTt^^RDNA^rffll^ zf^-i^—Xc 5' -GGA TCC GTG AAG CAG ATC 
GAG AGC AAG -3 ' (g3M#-S§-3) t 5 ' -CTT GAT CAT TTT GCA AGG CCC AGA 
15 CCA-3 ' (IHM#^-5) *5.fct* 5 ' -GTC GAC TTA GAC TAA TTC ATT AAT GGT 
GGC-3 ' t 5 ' -TGG TCT GGG CCT TGC AAA ATG ATC AAG-3 ' (IE?IJ 

m^r6)^ti^tim^tc pcr srHfTUt, mzm$%vtc.2<><Dr>NA.mR&mmx*m 1 

-^U £ h \Z. 5 ' -GGA TCC GTG AAG CAG ATC GAG AGC AAG -3 ' (SB?!l#^3) £ 
5 ' -GTC GAC TTA GAC TAA TTC ATT AAT GGT GGC-3 ' (IE?lJ##4) Zf?^—* 

20 ^PUh^ PCR T? TRX-C32S £ft£r*|i|>IUh 0 ^PCRlM^/WC^tS^M^ 95°C. 
1 #R8s T-—V^Jffe 56°C\ 1 #H9. #*«: 72^ 2 ^|?ao^#T?fTofc 0 
TRX 35 f4V^-r>-^<^^y^^<D^^#:(TRX-C35S;iB^I#-§-12)3S^^ 
fcte TRX 32 jit 35 teM^O^X^^SO-fey^S^CDaSS^CTRX- 
C32S/C35S;BB^J##13)fcte^©fEBlfc:te % TRX-C32S Jt^^f^fiH^tC^b^ 

25 7-Y (BB3?!I##5 £6) tf)ft:fr 9 5 ' -CTT GAT CAT TTT GGA AGG CCC ACA 
CCA-3 ' (Sa^J#-^-7) t 5 ' -TGG TGT GGG CCT TCC AAA ATG ATC AAG-3 ' (gffl 
#^•8) *fc«c 5 ' -TGG TCT GGG CCT TCC AAA ATG ATC AAG-3 ' (f B?tf#-5§-9) £ 
5' -CTT GAT CAT TTT GGA AGG CCC AGA CCA-3' (iB3?!l##10) S^MVRhJSt^ 
fcPCR£fro7c: 0 ^fclf^M TRX(TRX-WT) tt^X^V— hDNAiLT^*— 
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pcDNA3.1 (CfcbTRXcDNA(gB^iJ#-§-l)^Ab7c^^KDNA$:ffiV^, zf^^r— 
\Z. 5 ' -GGA TCC GTG AAG CAG ATC GAG AGC AAG -3 ' (SS^J##3) t 5 ' -GTC 
GAC TTA GAC TAA TTC ATT AAT GGT GGC-3 ' (I2?iJ#-5§-4) £JB V ^ N PCR X 
TRX-WT ^:^m^±o PCR T'itiULTc TRX-WT. TRX-C32S, TRX-C35S &tci$ 
5 TRX-C32S/C35S tf>DNA$r>r £r TOPO — ^-"W— (^fcToi^^tlO t£ 

|e]JfcL7cfL -tVlJ— t> DNA <£>ga?iJ£r DNA ^^jfe-Cfifef&Ucio 
^KDNA^lJPS^* BamHI £ Sail XtyWrU 

mmz-*^s<?Wm%L^?#— pQE80L(=¥Ty V*fct!D K7>T^— r-UfcflL XL-l Blue 
10 !3l^:J3i0^M»fflJ3a^^K^mU7c o 

2. iii TRX 33 J:^ScfM^it^±If^)M 

TRX ^£M£fcte&^it^£3f Abfc pQE80L ^^KDNA^fCte&Wt:*: 
BMW%ni!lg^&, 3 U;xrVK£> terrific broth (BRL) (100 ug/ml Ampicillin A9) fcis— K 
U 4 B^Wt&^bfCo ^©f, 1 mM ^5<fc5^ IPTG £r#P;t. 2-4 B# 

15 mmmvtc 0 

3. trx m&.m.teJ:x$ik$Lfc<D>mm 

HJl&L-fc&fflJj&teu lysozyme(2mM) At) <£> lysis buffer (protease inhibitor, 0.8 mM 
Imidazol, 2-mercapt ethanol)£#D;i^W^ M^&mmfcxmm&m£l,tc 0 
15000 rpm 30 #tf>3S>L^ _Lfif ^(SUlXU PBS-eW-ffcbfc Ni TJfo—XjjyM^T 
20 yV*±§!0 MT^^Ue: (Ni PBS -CffimUObX) „ f-^/^T^ 

>fgU 20 mM Imidazol "a^ PBS £fflV>T#7A£r}5fcj£U 80 mM Imidazol *a^r PBS T? 
^WUfCo ^ffl$^c^^7°/l-fi PD-10 Uv^m^X PBS ^^(dfimbfc,, 
(Hi£0iJ2) 

mm*, trx ^^Mfej:r>^^i»ot»^^^i^^^f 
25 i. mj&t&s-m 

5 x 10 5 flUCO HTLV-I m%kthTmi&& ATL2 ^*if«^ i ug / m i IC&SJ^fbt 
^ffsUc: TRX-WT, TRX-C35S ^cfi TRX-C32SC35S Sr^PU 4°CT'30^-f^^^< 
-h^;7p-1r^Mhy~/B/^:77-(0J%T^^ 

fc 0 m^^X, ^n-f-^Mhy— ^tff^=fTo7t(l211)o ^^JP^ TRX-C35S W^fflflS 
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mwztiz^t^mmtstifc (02) 

TRX-WT, TRX-C35S WtXt TRX-C32SC35S 
5 fefcttME 10 ug/ml T? ATL2 ttUatCffittnU 4*0*7^2 37°CT'lH#^-f^^^hb 
fc 0 o^^^^HIUXL^^^I?^^, 1 x 10 7 mvmmZlml <D^S7t— 
(hypotonic buffer) Kl®»U (/^— /M±M) ^JS&«#L7Co 

lOOOgTil^fe, _bff £®HXU%l/vr lO.OOOgtD^fr^&fTJiff <D«SC®#£|eI^ 
Lfc 0 ^fflflSKiMj^^r SDS #VT?V/l'T^h*^n^W3b^KX*ry?xi--- ?vMfitffc8: 
10 Jl V ^SwW^/nyHIWf SrfTofc (HI3) 0 -t^Jfe^ TRX-C35S O^^^a^pj^. 

CHlJfe0!l3J 
trx 

1. jfBHa^ER^Ht 

15 TRX-WT, TRX-C35S &td& TRX-C32S/C35S 5te^&^ALfcl:hT&II&tS|e Jurkat 
Sr^lJk?*RPMI^F«6t? 72 ^K«*i-5i^^J:^^$ti^T>Kh— ^Sr««fU7lt(BI 
4) 0 ^ISf, TRX-C35S £»F*3t-iU!8SLUh Jurkat *|BJSfi % TRX-WT £fc{£ 
TRX-C35S £>lf Abfc Jurkat MJ^TxKh— i/*&nM£fvfc. 0 

2. ^uuaiim«i*!i^ 

20 5 x 10 s m<DKhmffiJk%m&%:lml <D lOyo^i^JfiL^^rRPMIi^^^^A/^, 
PHA £rfti$«^ 28 ng/ml £ 10 ug/ml TRX-WT, *7hf4 TRXC32S/C35S, Sfcfi 
TRX-C35S ^r^tt-e^^Pbit^UfCo 96 B#TOHc: 3 H-^-$^Sr^HlU- : ErOIftt)3&^ 
*«T*»^I^— ^a^^^— -CSafeLfcCBI 5)„ ^O^l, TRX-WT 

25 TRX-C35S P^tMWrMmn^mmmmiStlXV^^ktimmtStltc* 

l. 0t*?Wf^ffl©J«»S6*-i 

thT*BWa*ft Jurkat (WT)TRX, C32S/C35S ^2gf£(CS)TRX Wcit C35S ff 

igffc-TRX Jfite^&2£AL#&Lfcil538fMi|Bfl&fc: % 3 ju g/ml tOU^/^f-^ 
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(CDDP; cis-PLATINUM (II)-DIAMMINE DICHLORIDE, Sigma)£r8S#PLfc„ 24^p^i# 
W&<DMf&.\Z. Annexin V-FITC, propidium iodide(Medical & Biological Laboratories 

co., LTD)£M-a-$-£. 7D-t-fM^- x*mj&tt<Dftn&&i-&tmm&m&M 

#fbfc 0 *:<D&^ C35S-TRX &M3£%i-rZ>Mf&ffi:Xl$. WT-TRX ^ CS-TRX 
5 j&mzlt^.X Annexin V-FITC t propidium iodide <^*B§tt^«i^4{gia<ii;!jP 

2. ^m^mm(Dmm^-2 

fcr-T&Bfl&tfc Jurkat <Dig#^tpKs 10 g/ml (Dm&XmMZ. C35S-TRX *^^SC 
Sr^Pbs lH#P H l;£fcte3^>r^r^— hVtcm, 3 g/ml £fcte 6 *t g/ml 

10 (D^^f^^miJUVtCo 24S$mm^&<D%®f&fc Annexin V-=FITC £ propidium 
iodide £^£itr, ^n-^M-^~^|ffllS^^^S^-r*l^t4^J3Sm^fWb 

7b 0 -toi&m, c35s-trx ^y^^^m^tcmx^ mmvx^^m 

fcifc^X Annexin V-=FITC t propidium iodide £>#|5§'l4lfflJ»^#C 3 n g/ml <Di/X 

^=7^^mMv±.mxnm2m,6ng/mi (D^zf^^mmvtc.mxnm4mm^ 
15 ltv^co tLttovhm* c35s-trx ^^m.^m^m^m^imm^m^h^mm 

tot, *mw<Dm.mte, u-r(Dm^<omm^^x(D^^^-<^x^^ 0 



WO 2004/087917 PCT/JP2004/004523 

13 

{c)mmm^2<or%ym^w 35 ^KD^^^mmnm^T^y^mrnxm^ti, 

^hkzmm^2(DT^mmWZ2i±bZ5^L^<m^ #l£L<te32{&~35<{&£r|& 

10 (dm?m-%r2(DT^ymmw 35 it^^^mm^m^T^mmmxm^titc 

^^y^-rxut 5 dna {c^^^^-K^ns^y^^Ko 
2. ±mm<DT^;^m&&'tv>'Xibz>^ t»^iis^©th^i/K=¥->v^#: 0 

15 ^^3— K-r5Jtfe^: 

(i)@a^ij#^-2^T5:/^sa^j^) 35 {iov-^^-r^as^^tiioT^ymaST-s^ti^ 

t$bl£m?m^2(DT^;mmm(D32&t35{iL&m<U{£. #3;lXki32{£~35fc3:|& 

20 (2)iE^ij#-§-20T5:y^sH^j^ 35 ^(Diy^^m^m^T^ymBmxm^tifc 

Kh^\sY*i/^&mW%:=L— K-TS DNA Xii-^OtBM^^hyv^^h^^Tt? 
'MVW-fXUf . £>o, T^h-v-^^^^i-6*°y^^K^3-K^DNA 
4. lf^^3^fBgt<^me^^^^tiiC^i2 S /^T'^ilam^m-<^^--o 

25 6. n^m5\z.mm(omwmm^mmi-^t^mikt^T^b-iy^mmfs^ 

7. -Cys-Gly-Pro-A, -Cys-Pro-Tyr-A- s -Cys-Pro-His-A-^fcte-Cys-Pro-Pro- 
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8. -Cys-Gly-Pro-A, -Cys-Pro-Tyr-A- x -Cys-Pro-His-A-^fcfi-Cys-Pro-Pro-A- 

9. -Cys-Gly-Pro-As -Cys-Pro-Tyr-A- N -Cys-Pro-His-A-^fc(*-Cys-Pro-Pro- 

1 0 . -Cys-Gly-Pro-A s -Cys-Pro-Tyr-A-. -Cys-Pro-His-A-^fcte-Cys-Pro-Pro- 

1 1 . -Cys-Gly-Pro-A. -Cys-Pro-Tyr-A-% -Cys-Pro-His-A-^fcii-Cys-Pro-Pro- 

15 12. Jil2^SStt^K^^^^^^f c (^y^^K^^«*3110Xfill(cf2 

1 3. -Cys-Gly-Pro-A. -Cys-Pro-Tyr-A-. -Cys-Pro-His-A-*7c(3:-Cys-Pro-Pro- 

20 ^-^^Jr^m^^ 

14. tS^lX{i2(C|5icO^^K^rv'^5fi:^^^^SfeT:^Jo 

15. m^mixi^2^m(D^uv^>^m^^mmmm 0 

16. If^gii;m2{£f2ite<^;ri/K^i^&^ 
25 /» 0 

18. ff^^lO~12^v^^>(Cfa^(Dli^^^(C^CTm^{C^$^ 

30 
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Fig. 1 
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Fig. 3 
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Fig. 5 
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Fig. 6 
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SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 
<120> Thioredoxin derivatives 
<130> P04-01 
<160> 14 

<170> Patent In version 3. 1 

<210> 1 

<211> 318 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(318) 
<223> 

<400> 1 

atg gtg aag cag ate gag age aag act get ttt cag gaa gec ttg gac 48 

Met Val Lys Gin Me Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 
15 10 15 

get gca ggt gat aaa ctt gta gta gtt gac ttc tea gec acg tgg tgt 96 
Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys 
20 25 30 

ggg cct tgc aaa atg ate aag cct ttc ttt cat tec etc tct gaa aag 144 
Gly Pro Cys Lys Met He Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
35 40 45 

tat tec aac gtg ata ttc ctt gaa gta gat gtg gat gac tgt cag gat 192 
Tyr Ser Asn Val lie Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 
50 55 60 

gtt get tea gag tgt gaa gtc aaa tgc atg cca aca ttc cag ttt ttt 240 
Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 

aag aag gga caa aag gtg ggt gaa ttt tct gga gec aat aag gaa aag 288 
Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 
85 90 95 



ctt gaa gec acc att aat gaa tta gtc taa 
Leu Glu Ala Thr lie Asn Glu Leu Val 
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100 105 



<210> 2 

<211> 105 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Val Lys Gin Me Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 
15 10 15 



Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys 
20 25 30 



Gly Pro Cys Lys Met lie Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
35 40 45 



Tyr Ser Asn Val lie Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 
50 55 60 



Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 



Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 
85 90 95 



Leu Glu Ala Thr lie Asn Glu Leu Val 
100 105 



<210> 3 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<40O> 3 

ggatccgtga agcagatcga gagcaag 27 



<210> 4 
<211> 30 
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<212> DNA 

<213> Homo sapiens 

<400> 4 

gtcgacttag actaattcat taatggtggc 30 

<210> 5 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 5 

cttgatcatt ttgcaaggcc cagacca 27 

<210> 6 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 6 

tggtctgggc cttgcaaaat gatcaag 27 

<210> 7 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 7 

cttgatcatt ttggaaggcc cacacca 27 

<210> 8 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 8 

tggtgtgggc cttccaaaat gatcaag 27 

<210> 9 

<211> 27 

<212> DNA 

<213> Homo sapiens 



<400> 9 
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tggtctgggc cttccaaaat gatcaag 
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27 



<210> 10 

<211> 27 

<212> DNA 

<213> Homo sapiens 

<400> 10 

cttgatcatt ttggaaggcc cagacca 27 



<210> 11 

<211> 318 

<212> DNA 

<213> Homo sapiens 

<220> 

<22 1 > mi sc_f eature 
<222> (103).. (105) 

<223> nnn stands for any base for coding Lys, Asn. Arg, Ser, Thr, lie, 
Met, Glu, Asp, Gly, Ala, Val, Gin, His, Pro, Leu, Tyr, Trp, or Ph 
e. 



<220> 

<221> CDS 
<222> (1)..(318) 

<223> The ' Xaa' at location 35 stands for Lys. Asn, Arg, Ser, Thr, lie, 
Met, Glu, Asp, Gly, Ala, Val, Gin, His. Pro. Leu, Tyr, Trp. or Ph 
e. 



<400> 11 

atg gtg aag cag ate gag age aag act get ttt cag gaa gec ttg gac 48 
Met Val Lys Gin lie Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 
1 5 10 15 

get gca ggt gat aaa ctt gta gta gtt gac ttc tea gec acg tgg tgt 96 
Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys 
20 25 30 

ggg cct nnn aaa atg ate aag cct ttc ttt cat tec etc tct gaa aag 144 
Gly Pro Xaa Lys Met lie Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
35 40 45 

tat tec aac gtg ata ttc ctt gaa gta gat gtg gat gac tgt cag gat 192 
Tyr Ser Asn Val Me Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 
50 55 60 
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gtt get tea gag tgt gaa gtc aaa tgc atg cca aca ttc cag ttt ttt 
Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 



240 



aag aag gga caa aag gtg ggt gaa ttt tct gga gee aat aag gaa aag 
Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 
85 90 95 



288 



ctt gaa gec acc att aat gaa tta gtc taa 
Leu Glu Ala Thr lie Asn Glu Leu Val 
100 105 



318 



<210> 


12 


<211> 


318 


<212> 


DNA 


<213> 


Homo 


<220> 




<221> 


CDS 


<222> 


(1).. 


<223> 




<400> 


12 



atg gtg aag cag ate gag age aag act get ttt cag gaa gec ttg gac 48 
Met Val Lys Gin lie Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 
1 5 10 15 

get gca ggt gat aaa ctt gta gta gtt gac ttc tea gec acg tgg tgt 96 
Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Cys 
20 25 30 

ggg cct tec aaa atg ate aag cct ttc ttt cat tec etc tct gaa aag 144 
Gly Pro Ser Lys Met lie Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
35 40 45 

tat tec aac gtg ata ttc ctt gaa gta gat gtg gat gac tgt cag gat 192 
Tyr Ser Asn Val lie Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 
50 55 60 

gtt get tea gag tgt gaa gtc aaa tgc atg cca aca ttc cag ttt ttt 240 
Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 

aag aag gga caa aag gtg ggt gaa ttt tct gga gec aat aag gaa aag 288 
Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 
85 90 95 
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ctt gaa gcc acc att aat gaa tta gtc taa 
Leu Glu Ala Thr He Asn Glu Leu Val 
100 105 



318 



<210> 13 

<211> 318 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 
<222> (1)..(318) 
<223> 

<400> 13 

atg gtg aag cag ate gag age aag act get ttt cag gaa gcc ttg gac 48 

Met Val Lys Gin Me Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 
15 10 15 

get gca ggt gat aaa ctt gta gta gtt gac ttc tea gcc acg tgg tct 96 
Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Ser 
20 25 30 

ggg cct tec aaa atg ate aag cct ttc ttt cat tec etc tct gaa aag 144 
Gly Pro Ser Lys Met lie Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
35 40 45 

tat tec aac gtg ata ttc ctt gaa gta gat gtg gat gac tgt cag gat 192 
Tyr Ser Asn Val He Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 
50 55 60 

gtt get tea gag tgt gaa gtc aaa tgc atg cca aca ttc cag ttt ttt 240 
Val Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 

aag aag gga caa aag gtg ggt gaa ttt tct gga gcc aat aag gaa aag 288 
Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 
85 90 95 

ctt gaa gcc acc att aat gaa tta gtc taa 318 
Leu Glu Ala Thr lie Asn Glu Leu Val 
100 105 



<210> 14 
<211> 318 
<212> DNA 
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<213> Homo Sapiens 
<220> 

<221> CDS 
<222> (1)..(318) 
<223> 

<400> 14 

atg gtg aag cag ate gag ago aag act get ttt cag gaa gee ttg gac 48 

Met Val Lys Gin lie Glu Ser Lys Thr Ala Phe Gin Glu Ala Leu Asp 
15 10 15 

get gca ggt gat aaa ctt gta gta gtt gac ttc tea gec acg tgg tot 96 
Ala Ala Gly Asp Lys Leu Val Val Val Asp Phe Ser Ala Thr Trp Ser 
20 25 30 

ggg cct tgc aaa atg ate aag cct ttc ttt cat tec etc tct gaa aag 144 
Gly Pro Cys Lys Met lie Lys Pro Phe Phe His Ser Leu Ser Glu Lys 
35 40 45 

tat tec aac gtg ata ttc ctt gaa gta gat gtg gat gac tgt cag gat 192 
Tyr Ser Asn Val lie Phe Leu Glu Val Asp Val Asp Asp Cys Gin Asp 
50 55 60 

gtt get tea gag tgt gaa gtc aaa tgc atg cca aca ttc cag ttt ttt 240 
Vai Ala Ser Glu Cys Glu Val Lys Cys Met Pro Thr Phe Gin Phe Phe 
65 70 75 80 

aag aag gga caa aag gtg ggt gaa ttt tct gga gec aat aag gaa aag 288 
Lys Lys Gly Gin Lys Val Gly Glu Phe Ser Gly Ala Asn Lys Glu Lys 
85 90 95 



ctt gaa gec acc att aat gaa tta gtc taa 
Leu Glu Ala Thr He Asn Glu Leu Val 
100 105 



318 



